BIOSYNTHESIS  OF  FATS  IN  PLANTS
than unity only during the phase in which oil I? being generated in quantity ;
prior to this (in the soft green fruits), and also after maturity, the oxygen
intake is greater than the output of carbon dioxide,
Gerber also observed that not only carbohydrate, but also protein, falls
in concentration as oil is produced, a? will be seen from the following figures :
OLIVE                  AUGUST 30         SEPTEMBER 30
Protein per cent.             14-6                        4-2
Fat per cent.                   29-2                      62-3
Seeds usually contain protein as well as fat, and it seems perhaps, at
first sight, equally reasonable to postulate proteins or carbohydrates as
possible progenitors of fats ; but the process of direct fatty acid synthesis
from many proteins, the ammo-acids in which contain branched carbon
chains, would involve a fundamental alteration in the nature of the carbon
skeleton. On the other hand, it is recognised that proteins can, in certain
conditions, be converted into carbohydrates ; so that the conversion of
proteins into fats may possibly take place via the intermediate stage of
carbohydrate. If so, it becomes rather an academic question as to whether
protein or carbohydrate is the fat-precursor.
Somewhat more definite knowledge is beginning to be gathered as to the
later stages of fat-synthesis in the case of certain oil-bearing seeds. The
earliest results in this part of the field were due to Ivanow,10 who in 1912
stated that rape, hemp, poppy, and flax seeds, in the early stages of develop-
ment, contain oils in which considerable amounts of free fatty acids are
present. In other words, formation of the free acids appears to precede the
synthesis of the final mixed tiiglycerides, since at maturity the oils contain
but little free fatty acid. Ivanow also observed that, in linseed oil (but not
in the other three oils), the characteristic high iodine value is only attained in
the final stages of ripening ; thus a crop, the ripe seeds of which contained oil
of iodine value 175, yielded, seven weeks before complete maturity, immature
seeds with an oil of iodine value 120.
These phenomena have been further studied by Ivanow and his colleagues
and also by other workers. In the case of linseed oil, a very complete
examination, carried out by Eyre and Fisher 1S in 1915, was reported more
fully by Eyre 14 in 1931 ; a further investigation by Barker 15 confirmed the
main features of Eyre's work. Eyre studied the rate of formation and the
changes in the character of the oil in seeds of Linum ttsitatissimum and
L. caribrosum, and showed that the acidic constituents of the fat are formed
first. Whether glycerol is formed at the same time* or whether the formation
of glycerol is delayed, is not clear. A remarkably rapid oil formation over a
period of some 15 days was observed, and yrithin this period an oil content of
about 36 per cent., calculated on the dry weight of the seeds, was reached.
Changes in the nature of the oil continue after oil formation has ceased ;
its unsaturated character, as measured by its iodine absorption, continues
to increase. This is apparently an entirely separate change, independent of
the actual oil formation. Eyre points out that, whereas during the early
stages a reducing system must prevail in order to account for the forma-
tion of acids from carbohydrates, this must change to an oxidising system
leading to the formation of unsaturated acids. The development of fatty
oil, and its changing ttnsatuxation, is shown by the following figures :